Introduction: Therapy choice and its progression for patients with Chronic Obstructive Pulmonary Disease (COPD) should be based on their symptoms and clinical condition according to reports of dyspnea and fatigue. Therefore patient-reported scales have presented a key role during the communication with the patient. Objective: To verify if patients with COPD prefer the Modified Borg Scale (MBS), Visual Analogue Scale (VAS), Glasses Scale (GS), Faces Scale (FS) or Ratings of Perceived Exertion (RPE) during the six-minute walk test(6MWT), and to compare and correlate the scales with each other, with peripheral oxygen saturation (SpO2) and heart rate (HR). Methods: 28 patients with COPD (50% had mild to moderate COPD and 50% had severe to very severe) were evaluated by a respiratory and cognitive assessment. Additionally, they performed the 6MWT, in which the scales were applied simultaneously (random order) and patients reported their preference in the end of the test. Results: 57% of patients were illiterate or presented incomplete primary education and most of them (67%) chose the FS or GS. Significant positive correlations were observed between instruments for both dyspnea and fatigue in the end of the 6MWT, which the strongest was between MBS and
Introduction
The clinical symptoms of chronic obstructive pulmonary disease (COPD) includes persistent cough with variable respiratory secretion production and mostly chronic and progressive fatigue and dyspnea (1) . Additionally, exercise tolerance may be affected by extra-pulmonary changes (1, 2) .
Dyspnea is a subjective experience of uncomfortable respiratory sensations (3) that intensifies the disease, since it is incapacitating and anxiety-inducer in patients (1) . Moreover, dyspnea may be understood and quantified by who experiences it (4) . Fatigue is an unpleasant and distressing symptom, which is referred as a mild tiredness or exhaustion (5) . This symptom negatively impacts in COPD patients' functional performance and quality of life (5) (6) (7) .
In order to offer an adequate therapeutic intervention, the understanding regarding the severity of the disease (8, 9) and the symptoms intensity is essencial (10) . Even though this is individual for each patient, they might not recognize their signs, maybe because of the lack of body consciousness or poor understanding about COPD progression. Therefore, in the attempt of objectively assessing the subjective interrelationship of physiology and emotions (6) , studies (3, 4, 6, 9 -18) have suggested the use of patient-reported scales, which are a quick, less complex and relatively costless method that provides information based in patient's self assessment.
The most employed patient-reported scales during exercise are the modified Borg Scale (MBS) and the visual analogical scale (VAS) (10, 12, 14, 19) . Nevertheless, other scales are available, as examples, the ratings of perceived exertion (RPE) (15) and pictured scales, such as the Whaley & Wong glasses scale (GS) and the Wong-Baker faces scale (FS) (18) . The latter two scales are indicated in the assessment of pain in children and by the patient in a private room and with the same previously-trained assessor for all patients.
Dyspnea and lower limbs (LLs) fatigue assessments occurred during 6MWTs conducted in the second and third days. The choice in using the 6MWT was due the fact it is a simple and low-cost submaximum test. Furthermore, 6MWT correlates with COPD prognostic indices (22) .
The corridor structure followed the 6MWT standards (23) , and each two minutes of the test, dyspnea and fatigue were assessed in order to better achieve the proposed aim. Patients with COPD were instructed and incentivised to walk as far as they could during six minutes, using standardized phrases each minute. Additionally, the test followed a cadence-free protocol (23) .
The first test was conducted to allow the volunteers to know the procedure and the scales, removing the learning effect (24) . The greatest walked distance in the 6MWT was used in the statistic analysis. Furthermore, the walked distance percentage in this test was calculated using the equation [(walked distance in the 6MWT÷predicted distance)*100] (25).
SpO2 and HR were measured using a portable pulse oxymeter (NONIM  2500, Plymouth, Minnesota, USA), which was carried by the volunteers using an appropriate backpack. In addition, SpO2 and HR were registered at rest, in the second, fourth and sixth minutes, as well as in the first third and sixth recovery minutes. Arterial blood pressure was measured at rest, immediately after the test and in the recovery time; the individual was in the seated position and the measure was done using a mercury sphygmomanometer (Oxigel ® , São Paulo, SP, Brazil). The maximum predicted HR was calculated by the equation 220-age (years). All patients was informed about the study and signed a consent form. The study was approved by the ethics committee from the institution (approval number 439/2009).
Patient-reported scales RPE, MBS, VAS, GS and FS were the five adopted patient-reported scales. The latter two scales were modified replacing the word pain for the words dyspnea and LLs fatigue. RPE was developed in 1970 by Borg and it is a 15-level scale, in which the lowest values was six, representing "no effort" and the highest value was 20, representing "maximum effort". The scale represents HR variation between 60-200bpm, considering that there is a correlation between HR and workload (15) .
elders, who not-unusually present difficulties in communication and in interpreting numbers.
Considering the relevance of patient-physiotherapist communication and the importance of the assessment during the clinical follow-up, the aim of this study was to verify if patients with COPD have a preferred scale among the above cited ones (MBS, RPE, VAS, GS e FS) during the six-minute walk test (6MWT) and to compare their variations during effort, as well as the physiological changes due the test. Moreover, another aim was to verify the existence of correlations between scales and with peripheral oxygen saturation (SpO2) and heart rate (HR), which were obtained in the end of the test.
Methods

Studied individuals
Thirty five male or female patients were assessed, who were 50 years old or older and presented clinical and spirometrical COPD diagnosis. They had mild to very severe obstruction (1), were clinically stable, without history of infections or symptom exacerbations in the previous two months and were referred to pulmonary rehabilitation (PR) in the Special Unity of Respiratory Physiotherapy from the Federal University of São Carlos.
Individuals with impaired walking or current smokers were excluded from the study. In addition, those with cognitive impairment assessed by the Mini-Mental State Examination (MMSE) (20) were also excluded, since this function is necessary to report a symptom or affliction (21) .
Seven patients were excluded for reasons like impaired walking (n = 1), clinical exacerbation during the assessment period (n = 3), current smoking (n = 1), low MMSE (n = 2). The final sample was 28 patients with COPD.
Experimental Procedure
Patients' assessments were conducted in three consecutive days in the morning. On the first day, a general and respiratory physical exam, analysis of recent (maximum one month) medical spirometry (all conducted by the same pneumologist, who used the same reference equations) and the cognitive screening using the MMSE, which was completed
Results
Twenty eight individuals concluded the study stages, and the majority of patients presented severe to very-severe obstruction (50%).
The majority of participants (57%) had low educational level (incomplete elementary school); however, in general, they presented high score in the MMSE. Considering the total score of 30 points, the illiterate participants presented a score of 22±4 items; the scores of the participants with incomplete and complete elementary school was 26±2 e 28±2 points, respectively. The participants who completed high school presented a score of 27±2 points and those with a graduation presented a score of 28±2 points. The sample characteristics are displayed in Table 1 .
The MBS was also developed by Borg twelve years after the RPE, and its aim was to simplify the score attached to the anchored expressions, in order to be used by the less-educated population, which may not be familiarized with technical and mathematical expressions. In this scale, symptom intensity is displayed progressively in a 0-10 score, which represents the "absence of dyspnea" and "maximum dyspnea" respectively (16) .
The VAS is represented by a 10cm horizontal line; the initial point indicates the absence of symptoms and the final one, maximum intensity. The distance between the initial point and the marker done by the patient indicates dyspnea or fatigue intensity (17) .
The GS is represented by five glasses, in which the first is empty (absence of symptom) and the last is a full glass (maximum symptom intensity). Differently, FS is composed by six faces, which their expressions modifies from happy to a crying face according to the symptom intensity (18) .
All scales were explained by the same assessor and patients answered them simultaneously, in a random order in each 6MWT, before (at rest), during (each two minutes) and in the end of the test (sixth minute) and after the effort (sixth recovery minute), except the VAS, that was used only at rest, in the end of test and in the recovery, since it required the patient to fill a marker. In the end of the 6MWT, the volunteers were asked about which scale they thought were more appropriate for them, using the question "which scale you thought was easier to tell me how was your dyspnea and leg fatigue?".
Data Analysis
Data was analysed using GraphPad InStat version 3.05 (GraphPad Software, San Diego, California, USA) e Statistical Package for Social Sciences for Windows version 16 .0 (SPSS Inc, Chicago, IL) statistical packages. It was expressed as mean and standard deviation, percentage, median and range (minimum-maximum). Data distribution was verified with Shapiro-Wilk test. In order to compare the variations in SpO 2 and HR, repeated-measures ANOVA was used. The scores in the scales were compared using Friedman test and, when a difference was found, Dunn post hoc was used. Moreover, the Spearman correlation coefficient was used to analyse the correlations in the study. The adopted significance level was p ≤ 0.05. ( Figure 1 ). There was an association between low educational level with pictured scales, since 64% of the votes for this scale came from patients with educational level equal or lower than complete elementary school. In the 6MWT with the greatest distance, walked distance, SpO 2 and HR were assessed (Table 2 ) and the delta of the scales in second, fourth and sixth minutes of the test and in the sixth minute of recovery are presented in Table 3 , considering Δ = value in the desired moment -value at rest.
Regarding the preference for the instruments, one (4%) voted in RPE scale, eight (29%) chose the MBS, eight (29%) preferred the GS while 11 individuals (38%) elected the FS as the preferred. There was no vote to VAS scale. Summarizing, there was 19 votes for GS and FS against nine votes to RPE and MBS.
Considering these values, the majority of participants (67%) preferred pictured scales than numeric scales and FS was indicated at least once in all educational levels 
Note GS five and FS six options. Therefore, the individuals must have more attention in quantifying their symptoms, as well as present cognitive activity to understand the complexity of the physiological events due to physical effort and associate them to the scores in each scale. Words may fail when describing symptoms and, considering verbal scales with pre-determined terms, the same word may be used with different meanings and this does not implicate that people experiences the same feeling (17) . Hence, a previous explanation is necessary with the purpose of enlighten the meaning of each score, using an accessible language according to the particularities of each patient.
By the means of consciousness and cognition, a symptom or affliction may be reported, focusing in the informs and sensorial stimulus (21) . In the observational study of Campbell and colleagues (21) , with 89 patients receiving palliative care and with imminence in the appearance of dyspnea due to the advance of the basal disease, the symptom was asked using the VAS; 54% of the patients were incapable of answering yes or no due to the consciousness level and, of the 41 respondents, only 20 were able to quantify using the scale, which demonstrate that the selfreport is associated to consciousness, cognition, and severity of the terminal illness, which requires great attention while dealing with palliative care, where symptoms may be ignored, under or over-treated.
MEEM results indicates that cognitive functions were preserved, which was relevant to achieve the main goal, even though the low educational level was the most prevalent. Diniz and colleagues (28) demonstrated that the scores lean to be higher to younger or more educated individuals, conversely, a desirable score was found in a homogeneous sample regarding age and with low educational level.
Hareendran and colleagues (29) assessed the capacity of MBS, VAS and one other numerical scale in verifying dyspnea during exercise among 11 patients with COPD, who were encouraged to quantify their experienced dyspnea during 24 hours after effort. Six patients (55%) preferred the MBS, thus, authors concluded that its content is more valid to gather data about dyspnea, however, no pictured scale were used.
According to Borg (16) , since there is no perfect scale, the most appropriate action is to select the scale depending on what one wants to assess, considering the instrument the patient consider being more familiar, simple and easy.
Eight patients presented oxygen dessaturation in 6MWT second minute, twelve in the fourth minute and 11 in the sixth minute, however, all patients completed the test and after six minutes of recovery, the SpO 2 of all individuals was above 90%. The changes in SpO 2 and HR during the test, including recovery, were not considered as statistically significant.
Regarding the scales, positive Δ indicates the increase in dyspnea and fatigue; while values equal or less than zero are considered as symptom relief. All the described results shows that symptoms increased during the 6MWT, with a higher intensity in the end of the effort; in the sixth minute of walk, the change in LLs fatigue and dyspnea score was statistically significant for RPE, MBS, GS and FS. Symptom regression, indicated as a decrease in scales' scores, only occurred after the interruption of the effort. Moreover, this decrease was proportional to the recovery time and scores after the sixth recovery minute reached similar values to the rest. Therefore, patients' reports about their symptoms were analogue to the scales.
Considering the perceived effort, there was a moderate to strong positive correlation between instruments for both dyspnea and LLs fatigue in the end of the 6MWT. Nevertheless, there was no correlation between the scales and SpO 2 and HR (Table 4) .
Discussion
The main findings reveal that the majority of volunteers elected GS or FS as the easiest scales, demonstrating the preference for pictured scales. Communication relates and transmits knowledge; among other roles, it allows the social inclusion of sick individuals. Once established, stress, fear, distress, anxiety, sadness and depression are translated favouring the interaction between patient and therapists (26) .
Effort scales are effective communication tools, and since they are practical and relatively cost-free, they are commonly used (27) . Nevertheless, although scales may have similar goals, they are structurally different: even when positioned in a crescent order, they do not present the same increment proportions and they are asymmetrical as the quantity of notifications. Each scale may initiate in number zero, one or six which represent the absence of symptoms, and they may end in numbers five, ten or 20. RPE presents 15 choice possibilities, while MBS presents 12, VAS 101 possible scores (when assessed in milimeters), dyspnea assessment instruments, and they found moderate correlation between MBS and VAS during the 6MWT, but only VAS correlated with spirometrical values.
Recently, Lima and colleagues (33) assessed VAS (with captions) discriminating power to the exerciseinduced bronchial constriction level in asthmatic teenagers and children; they concluded that the accuracy of this scale increases proportionally to the decrease of the FEV 1 after exercise, nevertheless, the predictive value of the scale was good when the percentage of the decrease in FEV 1 is lower. A similar result was previously found by Mahler and colleagues (34) in an adult population with COPD. They compared three dyspnea assessment instruments during activities of daily living. These authors demonstrated that the more severe is the disease (lower FEV 1 ), and consequently, greater pulmonary hyperinflation, the more intense dyspnea was reported.
Only one study (20) used GS to assess pain in elders, and none has adapted the scale to assess dyspnea or fatigue, this may have happened since pictured scale present imprecise intermediate points, generating doubts regarding the symptom intensity quantification, which was supported by the reports of some patients during the application of GS.
Even though a decrease in SpO 2 , increase in HR and of the five scales scores during effort, there was no correlation between the studied scales, SpO 2 and HR, which might have happened due to the sample size or because the walking rhythm or the total walking distance that may have not be enough to induce a work overload. Another possible reason was patients presented difficults in interpret symptoms intensity during effort, even with preserved cognition.
Bucther and colleagues (35) demonstrated that there is an inverse correlation between muscle fatigue and dynamic hyperinflation in COPD. In the present study we verified that dyspnea reports were more intense than fatigue ones, whilst patients walked approximately 86% of the predicted without achieving the 70% of the maximum estimated HR, corroboration with Bucther and colleagues findings.
O'Donnell and colleagues (36) , in their study, induced dyspnea in patients with COPD and healthy volunteers, and according to the effort intensity and the response to unpleasant stimuli, the emotional component of dyspnea individually varied, contributing to different clinical symptom expression and influence for health assistance. Furthermore, they The probability of a physiotherapist to treat illiterate patients, in their different types, increases when we consider that the demand of public services is, in its majority generated by people with low educational level, who seeks mostly ambulatory consultation (30) . Since COPD is more prevalent in lower social levels (8) , more studies should be conducted in this direction. The use of pictured scales may be a response to the illiterate patients in physiotherapy treatment problem, since they constitute a non-verbal way of expressing and interacting with other people (31) . Its benefits are not restricted to this educational profile, but encompasses, in general, patients with COPD that in their clinical assessments have difficulties in symptoms self-assessments. A study, as an example, created the modified analogue-visual Borg scale to fit the characteristics of a low socio-economical level or illiterate population, this scale was compared to the MBS and presented strong correlation between their scores.
In clinical settings, MBS is the most used scale during exercise (10, 12, 14, 19) and to determine the training intensity of patients with COPD (8). Moreover, researchers (11) assessed its use during asthmatic crisis and obtained satisfactory results, therefore recommending MBS to the initial assessment of patients suffering with an asthmatic crisis, as well as their response to treatment. However, numeric scales, such as Borg scales, demand previous learning from the patients, so they can read, interpret and inform the number that correspond to the intensity of their symptom (13) , which again is a problem.
VAS requires that patients mark the scale, which is not feasible during exercise. Moreover, seven patients inadequately marked the scale, with horizontal lines or outside the scale's limits. The finding of the present study corroborates with the ones from Hareendran and colleagues (29) in which none patients chose VAS to quantify their dyspnea, since they reported it was more confusing and difficult to mark than the other scales during exercise. However, these results disagree with the research from Grant and colleagues (32) in which VAS and MBS had their reliability assessed during a submaximum effort in young, healthy and active adults. They concluded that, although the scales presented similar patterns, VAS was more sensitive and reliable. The preference for the scales was not assessed. A study (3) with a similar population to the present study correlated several multidimensional (questionnaire) and unidimentional (scales) and were not staggered, and its interpretation may be dubious generating equivocated results.
A correlation between physiological variables and the scales was not found, nevertheless, more studies are required to establish the cut-off point in the pictured scales to determine when effort is submaximum or the highest probability of oxygen dessaturation. Thus, it would establish a safe interval of cardiorespiratory training.
Since the clinical assessment of symptoms is relevant in PR process, the choice about which scale is the most adequate to this population is important. Therefore, we suggest the introduction of pictured scales as a resource in the elaboration of treatment strategies of respiratory physiotherapy, as a result of a better acceptance between the studied individuals, as well as the affirmation that they are easier to interpret symptoms and do not require previous education. also verified that among patients answers, "I am not receiving enough air" and "I am suffocating" were the best descriptions to translate the experience of respiratory discomfort.
The limitation of this study was the series of simultaneous questions in a 12 minutes interval, totalizing 62 answers for each 6MWT; this occurrence corroborates with a study (7) about fatigue frequency, duration and severity in patients with COPD that found a similar limitation as a result of a large questioning. They used the Fatigue Impact Scale (FIS) that is a multidimensional scale and is composed by 40 questions; even though it is considered as a simple and easy to apply scale, two patients referred that was hard to focus in the questions since FIS was too long, which lead to fatigue; thus, authors suggests the administration of short and less tiring questionnaires to this population.
Moreover, although verbally stimulated to maintain the walking rhythm, patients reduced the speed during the assessor approach. Other limitation was the fact that perception implicates in the recognition and interpretation of conscious sensorial stimuli and its meaning (10) . In fact, the difficult in quantify a symptom implicates in the capacity of translating a subjective personal experience in a numerical parameter (19) . Thereafter, several factors may influence the effort self-perception, which may be explained by physiological changes in 60% of the cases and psychological changes in 40%. This fact makes effort perception occasional and circumstantial (4) .
In patients with COPD, dyspnea may be secondary to a dynamic hyperinflation, neuro-mechanical dissociation, gas exchange abnormalities, respiratory muscle weakness, as well as cognitive, psychological (3), social and environmental influences (10) . The same happens to fatigue, which is also composed by this multiple elements, such as cognition and psychosocial factors, and is not restricted to physical function (5, 7).
Conclusion
The scales used in this study presented statistical significance between each other, which was stronger between MBS and FS, which points out a possible interchange, since patients preferred a pictured scale to a numeric scale. However, the scores were different
